Introduction Systemic sclerosis (SSc) is a chronic autoimmune disease with multiorgan involvement. Objective Identify preferences and priorities among patients and health care professionals regarding care for SSc patients in The Netherlands. Develop ideas to improve quality of care. Methods A structured approach was followed to collect information from different perspectives to prepare a working conference. Qualitative and quantitative data from patients (n = 650), rheumatologists (n = 167), nurses (n = 51), and health professionals (n = 85) from regional centers and university hospitals were collected. In February 2018, a working conference was organized. Seventy-seven persons (including 10 SSc patients) from different backgrounds discussed the identified themes and survey results. Ideas to improve health care were formulated and prioritized using nominal group technique. Results Five key themes were identified: (1) shared care and multidisciplinary collaboration, (2) medical data exchange, (3) information for both patients and health care professionals, (4) patient empowerment, and (5) non-pharmacological care. Shared care was the preferred model of care in 49% of patients and 82% of physicians. However, current collaboration structures, especially between hospitals, should be improved. Suggestions for improvements were explicitly formulated agreements about referral, clear task division, treatment coordination, and exploration of novel ways to exchange medical records. The creation of a national web-based information hub was highly prioritized. Conclusion In this mixed-method study, broad-based consensus was achieved and recommendations were developed to improve health care for SSc patients. The approach, recommendations, and challenges summarized in this paper can be of use for health care professionals and other actors involved in patients with rare, chronic, and multisystem conditions.
Introduction
Systemic sclerosis (SSc) is a complex disease with multiorgan involvement which can have severe physical and psychosocial impact on daily life [1, 2] . Providing optimal care for these patients is challenging, as it requires experienced health care professionals, multicenter collaboration, a multidisciplinary approach, and tailored patient education [3] . Although the importance of optimal care, collaboration, and education is broadly recognized, not all patients receive the same high standard of care [4] . A Canadian study showed that only a low percentage of SSc patients received adequate multidisciplinary specialist care [5] . Qualitative studies performed in France and Canada showed the need for improvement of diagnostic process and follow-up organization. Furthermore, there were difficulties in accessing information about SSc and finding experts [6, 7] .
In The Netherlands, the Arthritis Research and Collaboration Hub (ARCH) foundation was started as a nationwide effort to improve health care for patients with rare systemic autoimmune diseases, including systemic sclerosis (SSc). In February 2018, ARCH organized a working conference about the organization of care in SSc. This paper presents the results of the interviews and surveys with patients and health care providers performed as a preparation for the working conference, summarizes the results of the meeting, and reflects on preferred actions in order to improve the quality of care for patients with SSc.
Methods
A working group was installed to prepare the working conference. The group was composed of one SSc patient, two health professionals (HPs), and three rheumatologists.
Preparation of the conference: a mixed-method study
Data collection prior to the working conference comprised interviews and surveys. A structured approach was followed to collect experiences in daily practice, hurdles, and unmet needs from the perspective of patients, rheumatologists, and HPs in The Netherlands. An overview of the process that led to the recommendations is provided in Fig. 1 .
Qualitative data were collected in three multicenter focus group interviews. Second, surveys for patients, rheumatologists, nurses, and health professionals were developed to evaluate the identified themes from the interviews in a larger group. The survey included open, multiple choice, and multiresponse questions about current delivery of care, unmet needs, and preferences regarding care, rating of collaboration, multidisciplinary care, medical data exchange, patient empowerment, information supply for patients and health care professionals, and non-pharmacological care. These were assessed on a 5-point Likert scale (1: strongly agree, 2: agree, 3: neither agree nor disagree, 4: disagree, 5: strongly disagree); scoring quality of collaboration and medical data exchange were done with a Likert scale (a slider from 0 to 100). In the multiresponse questions used to prioritize items, participants could choose a maximum of three options, including an option to add a new item.
From the 15th of December 2017 till the 21st of January 2018, 2093 patients treated in 13 different hospitals were invited for the online questionnaire whereas HPs were invited through the participating patients. A total of 350 rheumatologists and 264 nurses from regional and university hospitals were invited by e-mail or approached during the annual meeting of the Dutch Society of Rheumatology at the 28th and 29th of September 2017. For a detailed description of the study methods, see supplementary material; characteristics of the study populations are shown in Tables S1 and S2. The consolidated criteria for reporting qualitative research (COREQ) were followed and reported in Table S4 [8] . The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines were followed and reported in Table S5 [9] .
Working conference

Design
An outline of the results of the interviews, focus groups, and surveys was presented as a starting point in a plenary session. Then, discussions on different themes were held in five small groups (patient education, patient empowerment, nonpharmacological care and two groups on shared care, multidisciplinary collaboration, and medical data exchange), in order to create a constructive action plan that could be used in the ARCH project the upcoming years. Participants were divided in groups by the working group to ensure a diverse composition facilitating a balanced discussion. Nominal group technique (NGT) was used to give every participant the opportunity to share ideas and to reach consensus [10, 11] . The NGT process was started with an introduction and explanation about the NGT process. Next, participants were asked to individually and silently generate items and to write these items down on post-its. This was followed by a roundrobin collection of all ideas and recording on a flipchart. Ideas were shortly clarified, discussed, and either categorized, merged, or discarded; if necessary, this was done by voting. In each discussion group, the remaining ideas were discussed in more detail and prioritized by rating. Discussions were led by a member of the ARCH Systemic sclerosis working group and minutes were taken by other ARCH members. At the end of the meeting, the ideas were presented in a plenary session. The day was led by an independent chair and working group sessions were chaired and recorded by the working group. Ideas with consensus and expected challenges were recorded. A summary of the working conference was verified by the participants afterwards.
Setting and participants
The meeting took place on the 9th of February 2018 in Utrecht, The Netherlands. Patients and health care professionals who participated in the interviews and focus groups were invited to join the conference. Also, invitations were sent to organizations of health care professionals relevant in SSc (cardiology, pulmonology, dermatology, internal medicine, gastroenterology, physical therapy, occupational therapy and nurses, skin therapy, psychology), patient organizations, insurance companies, governmental institutions, funders of scientific research, and other participants in ARCH.
Analysis
The interviews were analyzed by two independent investigators. Transcripts were read and re-read, using the constant comparative technique. Themes and subthemes were derived from the data by the researchers separately and were discussed until consensus was reached. Descriptive statistics were used to describe characteristics and answering options of respondents from the survey. Means and standard deviations were presented where appropriate. All analyses were performed using SPSS 22.
Results from the group discussions at the conference, which included ideas with consensus and expected challenges, were recorded. A summary of the results from the working conference was made by two independent researchers and was verified by the participants afterwards.
Results
Participants
Twenty-three patients participated in the focus group interviews, and 12 rheumatologists and 5 specialized nurses were interviewed individually. Six hundred fifty patients (estimated 31% of all Dutch SSc patients), 167 rheumatologists (48% of all Dutch rheumatologists), 51 specialized nurses (21% of all Dutch specialized nurses), and 85 health professionals completed the survey on the 28th of February. The meeting was attended by 77 persons (see Table 1 for details about participants). In Fig. 2 , the number of participants is shown at each stage of the study.
Results of the thematic analysis interviews
Five themes were identified as most important for the quality of care requiring improvement: shared care and multidisciplinary collaboration, medical data exchange between hospitals and health care professionals, patient education, patient empowerment, and non-pharmacological care.
Shared care and multidisciplinary collaboration
In the interviews, patients preferred to be referred to tertiary expert centers earlier in the disease course, but that treatment closer to home should be made possible too. The lack of widely accepted definitions about SSc expertise and centers of expertise came to light. Furthermore, some interviewed rheumatologists working in regional hospitals did not know where to find SSc experienced colleagues. The survey results showed that 49% of patients (n = 314) and 82% of rheumatologists (n = 133) agreed that shared care between highly specialized (tertiary) centers and regional hospitals is the preferred model of care. Current quality of collaboration in shared care was rated by the rheumatologists as just sufficient (score of 65 out of 100 (SD 17)). Fifteen percent (n = 23) of rheumatologists and 27% (n = 171) of patients prioritized this as most important hurdle for optimal care ( Table 2 shows the top 3 hurdles that hinder optimal care). Unclear division of responsibilities was addressed as an important issue impeding effective collaboration. Forty-four percent of all health care professionals regarded this as the most important obstacle for good quality of care. Seventy-six percent (n = 121) of rheumatologists agreed with the statement in the survey that treatment goals of all patients should be discussed and agreed upon in multidisciplinary meeting. However, only 48% (n = 76) of rheumatologists currently participates in such meetings. Multidisciplinary teamwork was mentioned as an important challenge in 37% (n = 59) of rheumatologists and 11% (n = 68) of patients. Clear agreements on responsibilities, alignment of treatment strategies, and communication with patients in multidisciplinary collaboration received the highest priority point for improvement among rheumatologists (45%, n = 71) and patients (45%, n = 288).
Considerations resulting from the working conference
In The Netherlands, management of SSc patients is not centralized; patients are treated in regional hospitals or centers of expertise and a relatively small number of patients in both, in the setting of shared care. Participants at the conference stated that shared care enables more patients to receive treatment from experts and shortens overall travel time. Furthermore, this model of care encourages collaboration between centers and increases knowledge sharing. They agreed that shared care should be practiced more in The Netherlands in SSc patients. Networks of hospitals would support shared care and optimal use of experts from several disciplines. The participants of the conference thought that the initial step should be a consensus on a national level about the minimal requirements of SSc expertise. Next, regional networks need to be formed around these expert centers. The lack of financial incentives could challenge implementing this model 
Exchange of medical data between hospitals
Patients treated in shared care reported that they often had to undergo the same diagnostic tests in both centers or had to provide medical data themselves, e.g., blood results. By Qualitative, multicenter study
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Non-pharmacological care Fig. 2 Number of participants at each stage of the study HPs health professionals, SSc systemic sclerosis rheumatologists, exchange of medical data between hospitals was reported as a huge hurdle as well. In the survey, current quality of information exchange was rated as just sufficient by both patients (66 out of 100, SD 24) and health care professionals (57 out of 100, SD 19). Eighty-four percent (n = 132) of rheumatologists agreed that support to improve this is needed. An accessible Electronic Patient Record System (EPRS) for all involved physicians was prioritized by 29% (n = 46) of rheumatologists and 23% (n = 147) of patients.
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Considerations resulting from the working conference
In 2011, a national initiative to create a uniform medical record failed because of security and privacy concerns. Therefore, data exchange is still carried out by fax, mail, or phone, which is neither efficient nor secure. Furthermore, when information is missing, patient safety is compromised. At the conference, a personal health record managed and shared by patients, accessible EPRS for physicians in expert centers involved in the treatment of individual patients, and digital data exchange were suggested solutions. A personal health record could be efficient since each patient holds their own medical data. It may even increase patient empowerment. However, the management of personal and often complex information is accompanied with a responsibility that probably only can be handled by a select group of patients. The second idea, enabling full access to the EPRS, is a relatively simple intervention and mostly requires agreements between hospitals and patient consent. During further group discussion, this suggestion was nevertheless rejected, because a completely shared EPRS would probably lead to information overload. A shared care medical record would be most efficient but requires new electronic techniques. These techniques should be integrated in existing EPRSs to prevent additional administrative procedures and medical data on several sites. In order to enable uniform data exchange and facilitate connection between different EPRSs, standard forms should be created.
Recommendations
& A shared care medical record, accessible for the patient and multidisciplinary team involved, should be developed, containing medical history, treatment goals, disciplines involved, and checklists. & Standardized forms should be agreed upon and developed for data exchange between health care professionals in shared care. & Automatic synchronization of treatment goals and changes in treatment between EPRSs of all physicians involved should be made possible.
Information for both patients and health care professionals
The survey showed that over two thirds of patients and health care professionals (70 and 66% respectively) prioritized a central information hub as their main requirement. More than half of health care professionals and one third of patients desired an online available overview of SSc experts in The Netherlands. An online self-management program was desired by 29% of patients (n = 184), and 36% (n = 229) thought a web-based user-interactive question-answering platform would be an important addition to the current educational propositions. Sixty-eight percent of nurses and 30% of all HPs preferred an e-learning about SSc.
Considerations resulting from the working conference
An overarching idea to improve quality on several themes was the creation of a national information platform for all parties. A list of elements for this platform was established. With regard to patient education, differences in individual needs and level of education should be taken into account. Importantly, consensus should be reached on which organization will be responsible for its development and sustainability.
Recommendations
& Creation of one website with information for both patients and health care professionals. This website should offer:
-Information about experts and clarification of the organization of care in networks of shared care -Patient education in both written form and animations and pictures -Self-management program -Information about ongoing national and international research -Essential information about SSc for GP in general practitioners , HPs, and medical specialists not specialized in SSc -The opportunity to join an online network of patients and health care professionals
Patient empowerment
In the interviews, patients often felt that their role in their treatment and shared decision-making was too small. Also, rheumatologists reported that measures to empower patients are needed. Although 84% (n = 522) of patients in the survey reported that they were involved in treatment decisions, only 63% (n = 412) of patients reported that they actually did receive the care they needed. Eighteen percent (n = 29) of rheumatologists prioritized the inability to provide appropriate care as most important hurdle. The patient survey showed that symptoms like fatigue (46%, n = 295), Raynaud's phenomenon (31%, n = 204), physical impairment (30%, n = 192), impaired hand function (27%, n = 177), and arthralgia (25%, n = 163) deserve more attention during hospital visits.
Considerations resulting from the working conference
During the conference, participants agreed that patient empowerment could be improved by helping patients navigating the health care system. A case manager could offer this support. The fulfillment of the role of case manager requires additional training and financial compensation and should be explored further. Secondly, care should be adapted to patients' requirements and preferences. Communication is a key in creating a treatment plan that is patient-centered. Consequently, ways to prepare for doctor's visits were discussed in the groups. The uses of applications, checklists, or peer support were suggested. A possible disadvantage of peer support is misinformation. Another proposal was the implementation of an annual dialogue between physician and patient to evaluate and discuss the treatment process and the quality of care.
Recommendations
& In order to deliver patient-centered health care in a complex multicenter and multidisciplinary setting, case managers that coordinate teamwork, exchange of data, and patient education are needed. & Measures to improve consultation preparation should be explored, including a checklist and a peer who will join the patient. & Annual evaluation with the emphasis on quality of life, daily functioning, expectations, and goals should be implemented.
Non-pharmacological care
Structural support by a specialized nurse was mentioned in all focus groups as a desirable addition to the current standard of care. Nurses could help patients cope with the daily strains due to functional impairments and offer mental health support. Patients reported that more attention should be paid to non-pharmacological care. The survey revealed that knowledge about where to find HPs with SSc experience is lacking (39%, n = 249, of patients and 25%, n = 40, of rheumatologists prioritized this as a hurdle for optimal care).
Considerations resulting from the working conference
Although SSc has a large impact on physical and psychosocial well-being, little attention is attributed to non-pharmacological care in both clinical practice and research. In the conference, three elements came forward for further exploration in order to improve this: increasing awareness, evidence-based guidelines for non-pharmacological care, and education. These elements were prioritized. Firstly, physicians and patients might not be aware of the possible benefits of non-pharmacological support.
By providing information about available treatment options delivered by HPs, more attention would be given to this theme during doctor's visits. The lack of evidence on nonpharmacological interventions could be partly responsible for the neglect of this theme and, importantly, complicates compensation by insurance policies. Thirdly, education of nurses and HPs will increase the quality of care they provide. As HPs working in private practices treat SSc patients infrequently, a network of HPs with SSc expertise is needed to share experience and knowledge.
Recommendations
& More information about non-pharmacological support for patients and health care professionals should be provided. & Development of a (national) guideline on nonpharmacological support in SSc is needed. & Education for HPs to raise awareness, increase knowledge, and create a network should be developed.
Discussion
In this paper, we report the results of interviews, surveys, and a working conference among a broad panel of stakeholders aiming to identify consensus-based recommendations to improve health care for SSc patients nationwide. Twelve recommendations were formulated regarding five themes (Fig. 3) . The identified themes in SSc care are in line with themes that were shown to be important in other chronic or rare diseases [12, 13] . For instance, patients with neuroendocrine tumors (NET) experienced unmet needs in coordination of care and lack of non-pharmacological care. Interestingly, NET patients in shared care were significantly less satisfied, which was attributed to the larger number of physicians involved. A study in SSc found that the number of disciplines involved was associated with a lower rating in care coordination by patients as well [13] . Our study showed that the model of shared care was preferred by physicians and 50% of the participating patients. (Multidisciplinary) collaboration between centers however was rated just sufficient. Although we did not investigate the actual performance of teams and the extent and quality of collaboration in shared care in practice, we think this rating indicates an important impairment in the currently provided care. Furthermore, it reflects the challenges that are faced in multiorgan orphan diseases demanding a large team of experts [3, 14] . In this study, we showed that all stakeholders believe that clear agreements on composition and coordination of multidisciplinary teams could improve the quality of care. Additionally, consensus should be reached on criteria for the appointment of expert centers. Similar efforts were initiated for cystic fibrosis care in the USA [13] . Their strategy also included improvement of leadership of centers and incorporating patients and their families in the improvement effort.
In our study, patients and rheumatologists reported the exchange of medical data as an important hurdle in the collaboration between centers. At the conference, one of the recommendations was a Bshared care record^accessible for the patient and health care professionals involved. Interestingly, in this idea and almost all other ideas that were put forwards on this theme, the patient got a prominent and even active role in holding and keeping own medical data. This might increase patient empowerment and fits in the modern health care ambition of patient-centered care [15] [16] [17] [18] .
An overarching idea resulting from our study was the creation of a national information platform. Other studies already showed that current information provision to SSc patients is insufficient in The Netherlands [19, 20] . Accessible education improves clinical parameters and therapeutic adherence [21] [22] [23] . Importantly, it also increases empowerment and strengthens patients' position in decision-making processes [24] [25] [26] .
Another way to stimulate continuous, patient-centered care is the introduction of case managers. Case management focusses on the collaborative process, planning and coordination, and advocacy for options and services to meet an individual's health needs [27] . In patients with chronic conditions, case managers facilitated access to the health care system and the contact with multiple health care providers [28] . Case managers can also be involved in patient education [29] .
The strength of this study is the diversity of stakeholders and the large number of patients involved. Although we tried to avoid selection of participants, we realize that only a subgroup of patients and health care professionals completed the survey and attended the conference, implicating selection bias. However, this is the first time that quality of care and unmet needs in SSc have been evaluated in a multidisciplinary group of this size on a nationwide level. In this way, the results from the preparation support the recommendations resulting from the working conference.
Conclusion
This study achieved consensus and developed recommendations to improve quality of care in patients with SSc in the Dutch health care system. The most fundamental recommendations concern the implementation of shared care, development of efficient system to exchange medical data, and creation of one hub to educate patients, physicians, and HPs. To our knowledge, this is the first time such a multidisciplinary meeting was held with regard to SSc care. Our experiences, approach, and results could therefore be of use for policymakers, health insurance companies, and other stakeholders in The Netherlands and other countries that are involved in the care of patients with rare and multisystem conditions. 
